In this talk, we introduce an approach towards a Runtime-Aware Architecture (RAA), a massively parallel architecture designed from the runtime's perspective. RAA aims at supporting the activity the parallel runtime system in three ways: First, to enable fine-grain tasking and support the opportunities it offers; second, to improve the performance of the memory subsystem by exposing hybrid hierarchies to the runtime system and, third, to improve performance by using vector units. During the talk, we will give a general overview of the problems RAA aims to solve and provide some examples of hardware components supporting the activity of the runtime system in the context of multi-core chips. Permission to make digital or hard copies of part or all of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for third-party components of this work must be honored. For all other uses, contact the Owner/Author. SIGSIM-PADS '18, May 23-25, 2018 , Rome, Italy © 2018 
